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(S4) Repairing PRC liouses 

(57) Rigid members 1 are placed 
around the perimeter of the existing 
floor of the dwelling. Eacii member is 
of L or Z cross-section. Tiie 
liorizontal arm 8 of the L provides 
■ support for a -replacement outer wall 
whilst the vertical arm 9 provides 
support for an intermediate load- 
bearing bloclcwork wall.- 
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SPECIFICATION 

Improved house repair 

5 The present invention relates to a nfiethod of 
repairing prefabricated reinforced concrete 
(PRC) houses. 

PRC houses were built in the post-war per- 
iod, maiung use of factory-made pre-cast rein- 

10 forced concrete units. There were several dif- 
ferent types of houses built, including AiREY, 
UNITY, ORUT. All these types of houses have 
the same baisc structure, namely a pre-cast 
-concrete ground floor, a number of main 

15 frames made from PRC joined together by 
horizontal secondary beams, again made from 
PRC, with concrete panels attached between 
the PRC supports, either forming both an 
outer watt and an inner wail, or just an outer 

20 wall with plasterboard as an inner wall. 

Due to failure of the PRC in such houses, 
resulting from carbonation of the concrete and 
subsequent rusting of the steel reinforcemettt 
embedded in the concrete, it has become 

25 necessary to repair these houses. Several 
methods of repair are possible, depending on 
the quality of different PRC structures within 
the house. In some (»ses the principle rein- 
forced concrete columns of the frames of the 

30 houses are still in sound condition, but the 
. quality of the secondary beams is very poor 
due to the type of cement used. 

In the case of an Orlit house, a method for 
repairing comprises removing the secondary 

35 beams spanning the main frame and extending 
at right angtes to the horizontal beams of the 
main frames beans which extend essentially 
parallel to the horizonal members of the main 
frame. The new beams are supported by steel 

40 joists extending between the columns of the 
° main frame, and the existing columns are mo- 
dified by constructing around them piers of 
engineering brickwork to seat the joists. The 
existing internal wall is connected to and rein- 

45 forced by a new blockwork wal.l which is 
bonded to the existing wall. Tfiis method of 
repair results in the structural functions of 
main frame in the gable end wall and in the 
party wall being taken over by the new 

50 blockwork. These main frames are left in posi- 
tion because their removal would cause exten- 
sive damage to the internal lining of the 
house. The third main frame, which runs 
through the centre of the house and carries 

55 the secondary beams supporting the floors, 
wails, roof and live loads, is unloaded by al- 
ternative floor joists which are provided 
spanning at right angles to the original joists. 
Support is provided for these new joists by 

60 means of a pair of steel joists running be- 
tween the existing column positions. The 
function of the piers of engineering brickwork 
built around the columns in the ground floor is 
to seat the joists and support them without 

65 relying on tite existing columns. 



In some cases however, the existing vertical 
columns of the main frames are also in very 
poor condition and need to be removed com- 
pletely and replaced by blockwork. If this is 

70 done it is necessary to provide structural sup- 
port at ground floor level to transfer walls, 
floor and roof loading, to the existing founda- 
tions, to provide a base for an outer wall, and 
to replace the need for piers of brickwork at 

75 ground level to seat the new floor joists. 
According to a first aspect of the present 
invention there is provided an assembly for 
use in repairing a prsfebricated reinforced con- 
crete dwelling, said assembly comprising a 

80 plurality of rigid members for securing in-line 
around the perimeter of an existing floor or 
foundation of the dwelling, each rigid member 
having a first horizontal surface for supporting 
part of an outer wall to be built around the 

85 dwelling, a vertical surface for locating against 
part of an existing inner wall of the dwelling, 
and a second horizontal surface for supporting 
part of an intermediate wall to be built around 
the dwelling between said outer and inner 

90 walls. 

Thus, with an assembly of the present in- 
' vention. a continuous line of rigid members is 
provided around the dwelling which serves to 
support an intermediate wall of. for instance, 
95 l>lock work which is built in place of the verti- 
cal concrete columns of the main frames. The 
assembly also provides support for an outer 
wall of, for instance, traditional brickwork, and 
abutts an existing inner structure of the dwsll- 
100 ing, for Instance, timber posts attached to 
plasterboard. ' 

Preferably the or each rigid member includes 
means for securing the or each rigid member 
to the existing floor or underiying foundation. 
105 Preferably said means comprises at least 
one hole which is drilled into the rigid member 
at an angle to the hotizontat for accommodat- 
ing a bolt. 

preferably said bolt is fixed in place within 

1 10 the hole by a quick setting resin. 

Preferably the or each rigid member also in- 
cludes a plurality of reinforcing elements run- 
ning both longitudinally and transversely within 
the or each rigid member. 

115 According to a second aspect of the pre- 
sent invention there is provided a rigid mem- 
ber forming part of an assembly as described 
above. 

According to a third aspect of the present 
120 invention there is provided a method of repair- 
ing a prefabricated reinforced concrete dwell- 
ing having a floor or foundation, an outer con- 
crete wall, an inner wall and a plurality of 
vertical concrete columns, the method com- 
125 prising removing the outer concrete wall and 
the concrete columns, placing a plurality of 
rigid members in-line around the perimeter of 
the floor or foundation, each rigid memtier 
having a first horizontal surface for supporting 
130 part of a replacement outer wall, a vertical 
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surface for locating against part of the inner 
wail and a second horizontal surfabe-for sup- 
porting part Of an' intermediate wall, building a 
replacement outer wall on said first horizontal 
5 surfeces, and building an intermediate wall on 
said second horizontal surfeces between said 
inner and outer walls. 

Preferably the method includes securing 
each, rigid member to the floor or foundation 
10 prior to building the inner and Intermediate 
walls. 

This arrangement ensures that the walls, 
floor and roof loading is transferred to the 
existing foundations and at the same time pro- 
15 vides a seating for the inner and outer walls 
and removes the need for supporting 
brickwork. 

Ernbodiments In accordance with the pre- 
. sent invention will now be described, by way 
20 of example only, with reference to the accom- 
panying drawings in which:- 

Figuro 7 is a sectioned perspective view of 
a rigid member in accordance with the present 
invention showing the internal reinforcing eie- 
25 ments; 

Figure 2 is an end plan view of one alterna- 
tive shape of a rigid member In accordance 
with the present invention; 
Figure 3 is an end plan view of a second 

30 alternative shape of a rigid member in accor- 
dance with the present invnetion; 

Figure 4 is an end plan view of a third 
alternative shape of a rigid member in accor- 
dance with the present invention; 

35 Figure 5 shows a section through part of an 
Airey house before a repair in accordance 
with the present invention; 

Figure 6'is a section through part of the 
same house as shown in Fig. 5 after a repair 

40 in accordance with the present invention; 

Figure 7 shows a section through part of a 
Unity house before a repair in accordance with 
the present invention; 
Figure 8 shows a section through part of 

45 the same house as in Fig. 7 after a repair in 
accordance with the present invention; 

Figure 9 shows a section through part of an 
Oriit house before a repair in accordance with 
the present invention; and, 

50 Figwe 10 shows a section through part of 
the same house as iii Rg. 9 after a repair In 
accordance with the present invention. 

With reference to Fig. 1 a member 1 in 
accordance with the plresent invention com- 

55 prises a block of material which is substan- 
tially L-shaped |n cross section and has a 
chamfered sur^ce 2 running along the length 
of the member 1 In the region of the inside 
comer of the L. At intervals' along the length 

60 of the member 1 there are holes 3 drilled 
which extend from the chamfered surface 2 to 
the lower surface 4. Embedded in the member 
1 are longitudinal reinforcing elements 5 and 
also embedded at intervals along the length of 

65 the member are L-shaped reinforcing elements 



7 which lie above and in front of the longitudi- 
nal reinforcing elements 5. 

With reference to Fig. 2 an alternative 
shape of meniber in accordance with the pre- 

,70 sent Invention is provided which is substan- 
tially L-«haped in cross section but has a hori- 
zontal arrn 8 which is longer than a vertical 
■ arm 9. A chamfered surfoce 2a runs along the 
length of the member' in the region of the 

75 inside comer of the L. 

With reference to Fig. 3 a further alternative 
shape of a member in "accordance with the 
present invention is provided which has a 
horizontal arm 1 1 which is shorter than a ver- 

80 tical arm 10. A chamfered surfoce 2b runs 
along the length of the member in the region 
of the inside comer of the L. 

With reference to Figs. 2 and 3 the rein- 
forcing elements 7 are in each case shaped to 

85 be similar to the cross sectional shape of the 
member. 

With reference to Rg. 4 a further alternative 
shape of member in accordance with the pre- 
sent invention is provided which has two ver- 
90 tical arms 15 and 16 extending in opposite 
directions and connected by a single horizontal 
arm 17. Reinforcing elements 12 are em- 
bedded at intervals along the length of the 
member which have a shape similar to the 
95 cross sectional shape of the member. Longitu- 
dinal reinforcing elements 13 and 14 are pro- 
vided which run along the length of the mem- 
ber, the reinforcing elements 13 lying above 
and In front of the reinforcing elements 12 

100 and having a larger cross sectional area than 
the longitudinal reinforcing, elements 14 which 
lie behind the reinforcing element 12. A cham- 
fered surface 2c Is provided which runs along 
the length of the member in the region of the 

105 inner comer formed by the meeting of vertical 
arm 16 and horizontal arm 17. Securing ele- 
ments 13a are embedded at intervals along 
the member to allow the member to be se- 
cured to the floor or foundation. 

1 10 Preferred materials for the members shown 
in Figs. 1 to 4 are pre-cast concrete for the 
members and stainless steel for the reinforcing 
elements. Preferably the reinforcing elements 
are in the shape of rods with substantially 

115 circular cross section, and the securing ele- 
ment 13a is a mild steel dowel. 

A method of repairing a prefabricated rein- 
forced concrete dwelling in accordance with 
the present invention will now be described 

120 with reference to Figs. 5 to 10. 

With reference to Fig. 5 a PRC house, of the 
Alrey type has a pre-cast concrete floor 18 
resting on foundations 19. The surface 20 of 
the floor 18 is recessed. Vertical PRC columns 

125 21 forming part of the main frames of the 
house rest on top of the recessed surfece 20. 
Secured to the Inner surface of each vertical 
column 21 is a piece of timber 22 which Is 
nailed to the PRC column 21 at intervals along 

130 the length of the post. Secured to the outside 
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of the timber 22 is plasterboard 23 which 
forms the inner wall of the house. On the 
opposite side of each vertical column 21 there 
are external cladding panels 24 which extend 
5 between adjacent posts, these cladding panels 
24 being arranged in an overlapping arrange- 
ment to fomi the external wall of the house. 

With reference to Figs. 5 and 6 in a method 
of repair in accordance with the present inven- 
10 tion the external cladding panels 24 are re- 
moved and the vertical posts 21 are removed 
leaving the timber 22 and plasterboard 23 in- 
tact by breaking the concrete of the column 
21 away from the nails 25, The ends of the 
15 nails 25 are trimmed off level with the outer 
surface of the timber 22; Next the recessed 
portion of the floor 18 is removed to accom- 
modate a member in accordance with the pre- 
sent Invention which is placed with its hori- 
20 zontal am 26 lying on top of the foundation 
19 and the inner surface 27b of its vertical 
arm 27 abutting tfie outer surface of the tim- 
ber 22. The member is secured in position by 
drilling a hole 29 In the foundation 19 and 
25 inserting a bolt 28 through the member into 
the hole 29, securing it there with a quick 
setting resin. A nut 30 is placed on the upper 
end of the bolt 28 and tightened against the 
chamfered surface of the member. Further 
30 members are installed end to end over all the 
outer foundations. Next a blockwork wall 31 
is built on surface 27a of the vertical arms 27 
of the members, which has an inner surface 
■ 32 abutting the outer surface of the timber 
35 22. Insulation may be provided In the gap be- 
tween the surface 32 of the blockwork and 
the outer surface of the timber 22. An outer 
wall 33 of bricks or other suitable material is 
constructed on surface 26a of the outer edge 
40 of the horizontal arms 26 of the members, to 
form the external wall of the house such that 
there is a cavity 34 between the inner 
blockwork wall 31 and the outer wall 33. 
In this way the structueal function of the 
45 previous PRC vertical columns are replaced by 
the blockwork wall 31, the external concrete 
cladding is replaced by the external wall 33 
and the members in accordance with the pre- 
sent invention collectively provide a base for 
50 both walls 31 and 33 as well as transferring 
load to the existing foundations 19. The mem- 
bers may also be adpated to support horizon- 
tal joists installed during the repair of the sec- 
ondary beams, 
55 A method of repairing a PRC house of the 
Unity type in accordance with reference to 
Figs. 7 and 8. 

With reference to Fig. 7 this type of house 
consists of a pre-cast concrete floor 38 rest- 
60 ing on foundations 39. PRC columns 40 form 
the vertical posts of the main frame. Secured 
to the inner surface of each PRC column 40 
and spanning adjacent columns are concrete 
panels 36. Plasterboard 37 is secured to the 
65 inner surface of the concrete panels 36 to 



form an inner wall of the house. Outer con- 
crete panels 35 are secured to the outer sur- 
face of each PRC column 40. spanning adja- 
cent columns to fomi an outer wall of tiie 

70 house. L J I 

With reference to Fig. 8, in a method of 
repair in accordance with the present inven- 
tion, the external concrete panels 35 are re- 
moved as are the PRC vertical columns 40, 
75 leaving the inner concrete panels 36 and plas- 
terboard 37 intact. Next a member in accor- 
dance with the present invnetion is pilaced 
with the lower surface of its horizontal arm 41 
resting on lop of the floor 38 and the inner 
80 surface of Its vertical arm 42 abutting the 
concrete panel 36. The member is secured in 
position by drilling a hole 43 in the concrete 
floor 38 and inserting a bolt 44. through the 
member and securing it in place 'with a quick 
85 setting resin. A nut 45 is placed on the upper 
end of the bolt 44 and is tightened against 
the chamfered surface of the member. Further 
members are installed end to end over all the 
outer foundations. Next a blockwork wall 46 
90 is built on top of the vertical arm 42 of the 
member, the inner surface of the blockworic 
wail 46 abutting the outer surface of the con- 
crete panel 36. Next an outer wall 47 of 
bricks or other suitable materials is con- 
95 stnicted on top of the horizontal arm 41 of 
the member, thus forming the external wall of 
the house. Again the members collectively 
serve the same purpose as that described pre- 
viously. , , . 
100 A method of repairing PRC houses of the 
Oriit type in accordance with the present in- 
vention will now be described with reference 
to Figs. 9 and 10. 
With reference to Fig. 9 a house of this 
105 type comprisies a concrete raft type floor 53 
which includes reinforcing steel, an inner skin 
48 of light weight concrete blocks walled into 
cement mortar having secured to its inner sur- 
face piastenwork 49, an outer skin 50 of thick 
1 10 purpose made concrete panels, and vertical 
PRC posts 51 fonning part of the main frames 
of the house. A concrete plinth 51 rests on 
top of the concrete floor 53 and provides sea- 
ting for the walls 48. 50 and the vertical 

115 posts 51. u J * 

With reference to Fig. 10 in a method of 
repair in accordance with the present invention 
the outer concrete wall 50 and the vertical 
posts 51 are removed, retaining the inner skin 
120 48 and the plasterwork 49. The existing plinth 
52 is cut back to accommodate a member in 
accordance with the present invention. A 
member shown in Fig. 4 is placed over the 
edge of the floor 53 with the lower vertical 

125 arm 54 extending below ground level and the 
upper vertical arm 55 having its inner surface 
abutting the outer surface of the existing 
blockwork 48. Next a new thick load-bearing 
concrete blockwork wall 56 is constructed on 

130 top of the upper vertical arm 55 of the mem- 
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ber such that the inner surface of the wall 56 
abuts the outer surface of the existing 
blockwork 48. The member Is secured in 
place on the concrete floor B3 by drilling a 

5 hole 60 into the comer of the floor and insert- 
ing a mild steel dowel forming the securing 
element 13a into the hole, securing It there 
with quick setting resin. Further members are 
installed end to end over all the outer founda- 

10 tions. A layer of rigid insulation material 57 
may then be secured to the outer surface of 
the new wall 56 before a new external wall 
58 of bricks or other suitable materials is con- 
stmcted on top of the horizontal sections 59 

15 of the member. Again the members collec- 
tively serve the same purpose as that de- 
scribed previously. 

It should be appreciated that the particular 
shape of the members in accordance with the 

20 present invention is not Important and may be 
adapted to suit the particular type of house to 
be repaired, similariy the members may be of 
any suitable dimensions. . 



25 



CLAIMS 

1. An assembly for use in repairing a pre- 
fabricated reinforced concrete dwelling said 
assembly comprising a plurality of rigid mem- 
bers for securing in-line around the perimeter 

30' of an existing floor or foundation of the dwell- 
ing, each rigid member having a first horizon- 
tal surface for supporting part of an outer wall 
to be built around the dwelling, a vertical sur- 
face for locating against part of an existing 

35 inner wall of the dwelling, and a second hon- 
zontal surface for supporting part of an inter- 

. mediate wall to be built around the dwelling 
between said outer and inner vwalls. 

2. An assembly according to Claim 1 In 
40 which the or each rigid member includes 

moans for securing the or each rigid member 
to the existing floor or foundation. 

3. An assembly according to Claim 2 in 
which said means comprises at least one hole 

45 which is drilled into the rigid member at an 
angle to the horizontal for accommodating a 

bolt. _ . 

4. An assembly according to Claim o in 
which said bolt is fixed in place within the 

50 hole by a quick setting resin. 

5. An assembly according to any of the 
preceding claims In which the or each rigid 
member also includes a plurality of reinforcing 
elements running both longitudinally and 

55 transversely within the or each rigid member. 

6. A rigid member forming part of an as- 
sembly as claimed in any of the preceding 

claims. , , . ^ . 

7. A method of repairing a prefabricated 
60 reinforced concrete dwelling having a floor or 

foundation, an outer concrete wall, an inner 
wall and a plurality of vertical concrete col- 
umns, the method comprising removing the 
outer concrete wall and the concrete columns, 
65 placing a plurality of rigid members in-line 



around the perimeter of the floor or founda- 
tion, each rigid member having a first honzon- 
tal surface for supporting part of a replace- 
ment outer wall, a vertical surface for locating 
70 against part of the inner wall, and a second 
horizontal surface for supporting part of an 
intermediate wall, building a replacement outer 
wall on saW first horizontal surfaces, and 
building an intermediate wall on said second 
75 horizontal surfaces between said inner and 
outer walls. . „ . ... 

. 8. A method according to Claim 6 in which 
each rigid member is secured to the floor or 
foundation prior to building the Inner and inter- 
80 mediate walls. . , 

9. An assembly according to Claim l ana 
substantially as herein described. 

10. As assembly substantially as herein 
described with reference to Figs. 1, 2 and 3 

85 or Fig. 4 of the accompanying drawings. 

11. A method according to Claim 7 and 
substantially as herein described. 

12. A method of repairing a prefabncated 
reinforced concrete dwelling substantially as 

90 herein described with reference to Figs. 5 and 
6. or Figs. 7 and 8, or Figs. 9 and 10. 
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